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(57) Abstract 



An endoscopic clip applier (10) for the temporary as well as permanent occlusion of vessels and the clipping of other tissues. The 
clip applier (10) includes an elongated outer body (12) having a proximal (14) end attached to an actuating mechanism (16) and a distal end 
(18). An elongated inner member (50) is slidably positioned within the outer body and has a proximal end (52) coupled to the actuating 
mechanism and a distal (54) end coupled to a pair of generally opposing jaws (30). Movement of the inner member relative to the outer 
body pivots the jaws open and closed. The jaws are configured fox receiving and supporting a malleable surgical clip (24) which is insertable 
within the internal retention groove (36) of each jaw (30). Each groove has an undercut portion (40) at its distal end which is configured 
to mate with an outwardly tapering portion at the distal end of each clip. The clip is forced distally into the grooves, the distal ends of the 
clip are moved into the undercut portion, and the clip is retained within the groove. 
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MAIiI*EABLE CLIP APPLIER AND METHOD 



Related Applications 

This application claims the benefit of U.S. 
Provisional Application Number 60/015,578, filed April 
18, 1996. This Application is related to U.S. Patent 

5 Application Serial Number , entitled GRASPING 

CLIP APPLIER AND METHOD, filed on an even date herewith, 
which is herein expressly incorporated by reference. 

Field of the Invention 

This invention relates generally to surgical clip 
10 appliers and surgical clips and, more particularly, to 
and endoscopic surgical clip applier for use with 
malleable surgical clips. 

Background of the Invention 

Endoscopic surgical techniques, including 

15 laparoscopic and arthroscopic techniques, are gaining 

wide acceptance and are being increasingly used. There 
are many benefits associated with these minimally 
invasive techniques, including reduced patient trauma, 
reduced risk of post-operative infection and a reduced 

20 recovery time. 

Various types of surgical instruments have 
been developed for use with these endoscopic surgical 
techniques and procedures, including clip appliers for 
the occlusion and ligation of vessels or other conduits 

25 and tissues. Conventional clip appliers, as currently 
used in these endoscopic procedures, typically consist 
of a frame connected to an actuating mechanism, A pair 
•■of- clip compressing devices or jaws are supported at the 
distal end of the frame. The jaws typically consist of 

30 a pair of opposing jaw members which are movable with 
respect to each other. Each of the jaw members may 
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include a slot or other means for retaining each of the 
legs of a surgical ligating clip. The outer surfaces of 
the jaw members may include cam surfaces which allow for 
movement by the actuating mechanism. In this 
5 configuration, the jaws are actuated by sliding an outer 
frame member over the cam surfaces, thereby forcing the 
jaw members towards each other. The ligating clips are 
insertable between the jaw members and within the inner 
grooves. 

10 A conventional ligating clip has a pair of 

outwardly extending legs connected at an apex. The legs 
typically extend in a V-shaped or U-shaped manner from 
the apex and then change directions angularly at a knee 
portion to extend outward from the apex. 

15 There are several deficiencies associated with the 

conventional endoscopic ligating clip appliers as 
described and as currently used. For instance, when 
using a ligating clip applier in an endoscopic 
procedure, the instrument is initially inserted through 

20 a cannula of an endoscopic trocar so that the clip may 
be positioned on the vessel or other tissue. The size 
of the vessel or tissue to be ligated is limited by the 
size of the clip being applied. In general, a larger 
vessel or tissue requires a larger clip. However, the 

25 size of the ligating clip is limited, in part, by the 
internal diameter of the trocar through which the 
ligating clip applier must be inserted. 

In one version of the conventional ligating clip 
applier as previously described, the clip is retained 

30 within the jaw members. The jaw members extend 

outwardly from the frame but the opening between the 
K . jaws remains in substantial alignment with the 
longitudinal axis of the clip applier. A clip is 
inserted into the open jaws or into the hollow frame 
35 which is then passed through a trocar and manipulated 
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within the patient until it is positioned around the 
tissue to be clipped. In this configuration, the open 
jaw members supporting the outwardly extending legs of 
the clip, or alternatively, the hollow frame member 
5 holding the open clip must define a diameter smaller 

than the internal diameter of the cannula. Otherwise,, 
the clip applier can not pass through the trocar 
cannula. 

In an alternative clip applier configuration, where 

10 the jaws move in an orientation perpendicular to the 

longitudinal axis, the size of the clip is also limited 
by the inner diameter of the cannula. In this 
configuration, the length of the clip from the end of 
the legs to the apex (length) must be smaller than the 

15 inner diameter of the cannula. Therefore, the overall 
width and length of the clip are limiting factors with 
regard to insertion through a trocar. 

Another deficiency associated with conventional 
ligating clip appliers is the difficulty the endoscopic 

20 surgeon encounters when attempting to control the 

position of the clip during application. Often times, a 
clip is either improperly applied or applied to the 
wrong location. In these instances, the surgeon is 
required to apply another clip to the appropriate 

25 location. In addition, the surgeon must now remove or 
leave in the patient, at least two clips. Thus, there 
is a need for an endoscopic clip applier and associated 
ligating clip which may be repositioned during surgery 
and is also easily removed from the applied tissue. 

30 Yet another deficiency associated with conventional 

ligating clip appliers and ligating clips is that the 
v legs of the clip typically protrude inwardly from the 
inner jaw surfaces of the clip applier. This makes 
manipulation of the clip applier and clip within the 

35 patient more difficult. In part, this is due to the 
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configuration of the jaws of a conventional ligating 
clip applier, wherein the jaw members do not wholly 
retain the legs of the clip within their inner surfaces. 
In other clip applier configurations, the deficiency is 
5 due in part to the configuration of the clip which has 
legs protruding outwardly from the distal ends of the 
jaws . 

What is needed in this field, is an endoscopic 
clip applier and associated clip which overcomes these 
10 deficiencies and which is easy to use by the endoscopic 
surgeon and is economical to manufacture. 

Summary of the Invention . 

The present invention satisfies the need for clip 
applier for ligating and. occluding vessels and other 

15 tissues. by providing an endoscopic clip applier that is 
capable of inserting a surgical clip through a cannula 
while being maintained in a minimum diameter 
configuration. By inserting the surgical clip into the 
opposing jaw members of the clip applier and then 

20 closing the jaws such that the width (diameter) of the 
clip is minimized, a clip of almost any size may be 
passed through a conventional cannula. This allows the 
ligating and occluding of almost any size vessel or 
other tissue while using conventional endoscopic 

25 techniques. For purposes of this disclosure, endoscopic 
is defined to include laparoscopic, arthroscopic as well 
as any other surgical techniques related to the use of a 
trocar or small entry incision. 

The present invention also satisfies the need for a 

30 clip applier and associated surgical clip that is easy 

, to manipulate within a patient and minimizes contact and 
damage to surrounding tissues. This is accomplished by 
fully retaining the clip within the jaw members such 
that there are little or no protruding portions. In 
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addition, the jaw members of the present endoscopic clip 
applier protrude beyond the surgical clip, providing a 
smooth continuous surface for ease of manipulation 
within a patient, 
5 The present invention also satisfies the need for a 

clip applier for occluding and ligating vessels and 
other tissues which is capable of both repositioning and 
removing a previously applied surgical clip. This is 
accomplished by providing a retention groove having an 

10 undercut portion within each jaw member. In operation, 
the jaw members are closed around the clip which is then 
forced or otherwise moved forwardly such that the distal 
portion of each clip leg is retained within the undercut 
portion of each retention groove. The clip is thus 

15 retained within the jaw members whether the clip is 

opened or compressed closed. By providing a clip made 
from a malleable material, the clip may be opened and 
closed, repositioned, reused or removed a plurality of 
times . 

20 The present invention is generally directed to an 

improved endoscopic clip applier for applying a surgical 
clip having outwardly extending legs to occlude or 
otherwise ligate a vessel or other tissue. Broadly 
speaking, the clip applier of the present invention 

25 includes an elongated outer body which defines a 

longitudinal axis between a proximal end and a distal 
end. An operating assembly is supported at the distal 
end. 

The operating assembly includes a pair of generally 
30 opposing jaw members which extend outwardly from the 

elongated body. Each jaw member has a retention groove 
, which extends generally longitudinally along an inner 
surface and terminates into an undercut portion. The 
groove and undercut portion are configured for 
35 releasably retaining the surgical clip within the 

5 
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opposing inner surfaces of the jaw members. An 
actuating mechanism is attached to the proximal end of 
the elongated outer body. Actuation of this mechanism 
moves the coupled jaw members between an open position 
5 and a closed position. 

In the closed position, the jaw members contact 
each, other across their opposing inner surfaces and 
generally along the longitudinal axis of the clip 
applier. With this configuration, a surgical clip of 

10 most any size may be utilized and is generally only 

limited by the longitudinal length of the jaw members. 

In another broad aspect of the present invention, 
each of the jaw members includes a generally 
longitudinal retention groove or groove which is 

15 sufficiently long and sufficiently deep such that a 
substantial portion of the clip is retained flush 
relative to the inner surface of the jaw member. In 
this way, the clip may be retained within the jaw 
members without protruding from the jaw f s inner surface. 

20 This configuration allows the jaw members to fully close 
along their inner surfaces as well as providing a smooth 
and continuous inner surface when the jaws are open. 

In yet another broad aspect of the present 
invention, the surgical clip is made from a malleable 

25 material such that the clip may be inserted into the 
endoscopic clip applier and closed and opened a 
plurality of times. In this way, a clip may be inserted 
into the clip applier, applied to a vessel or other 
tissue within the patient, repositioned a plurality of 

30 times and later removed. The clip is a generally U- 
shaped or V-shaped clip which has a pair of outwardly 
% extending and generally opposed legs. An intermediate 
portion connects the legs at their proximal ends to form 
an apex. 

6 
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In yet another broad aspect of the present 
invention, the undercut portion of each jaw member is 
sized and configured to allow the distal ends of an 
associated surgical clip to fit inside or underneath. 
5 In this way, each leg of the clip is positively retained 
within each jaw member. More specifically, each 
undercut portion defines an inwardly tapering portion or 
overhang at the distal end of each groove. In a similar 
and compatible fashion, the distal end of each clip 

10 terminates in an outwardly tapering portion or tab which 
fits against the inwardly tapering undercut portion of 
each jaw member. Thus when the clip is pushed or 
otherwise moved forwardly within the grooves, the 
outwardly tapering portion of each leg fits within the 

15 inwardly tapering portion of the undercut portion and is 
thus physically retained within the jaw members. 

In another embodiment of the present invention, the 
endoscopic clip applier includes a hollow elongated 
outer body which has a proximal end connected to an 

20 actuating mechanism and a distal end. An elongated 

inner member is also attached to the actuating mechanism 
at its proximal end and extends distally in a coaxial 
fashion with the elongated outer body. This inner 
member is movable relative to the outer body by 

25 operation of the actuating mechanism. An operating 
assembly is coupled to the distal end of the inner 
member. The operating assembly includes a pair of 
pivotally opposing jaw members as previously described . 

A push member or retention shaft is also coupled to 

30 the actuating mechanism. The push member is configured 
for contacting and applying a force against a proximal 
% end (apex) of the clip such that the clip is moved 
forwardly or distally within the grooves. In this 
fashion, the. distally tapered portion of each leg is 

35 forced into the undercut portion of each jaw member. 
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The actuating mechanism is configured to remotely move 
at least one of the jaw members between a closed 
position and an open position. 

The actuating mechanism includes a main body which 
5 is connected to the proximal end of the outer body and 
an actuating handle which is coupled to the main body 
and connected. to the proximal end of the inner member. 
In this way, movement of the handle in relation to the 
main body forces the jaw members to move distally and 

10 proximally relative to the fixed outer body. A cammed 

surface or taper on the outer surface of each jaw member 
in contact with the distal end of the outer body causes 
the jaws to move relative to each other as the inner 
member and outer body are moved. A biasing spring is 

15 included for forcing the handle in one direction with 
respect to the main body such that the jaw members are 
normally maintained in the closed position. A second 
handle or actuating mechanism is coupled to the main 
body for actuating the push member. A second biasing 

20 spring is coupled to the actuating mechanism for 

forcibly maintaining the push member against the clip. 

A method of applying a surgical clip to a vessel or 
other tissue in a patient according to the principals of 
the present invention includes the steps of placing a 

25 malleable surgical clip which has a pair of outwardly 

extending legs within the jaw members of a clip applier 
as presently disclosed such that each leg is retained 
within the undercut portion of each groove. The jaw 
members are then closed such that the retained legs of 

30 the clip are compressed together and the width and 

diameter of the clip is minimized. The clip applier is 
then inserted and positioned within the patient such 
that the closed jaw members are placed adjacent the 
vessel or other tissue to be clipped. The jaw members 

35 along with the retained clip, are then opened. The open 

8 
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jaw members are manipulated or positioned within the 
patient such that the legs- of the retained clip extend 
over the tissue. The jaw members are then closed such 
that the legs of the clip are ' compressed over the vessel 
5 or other tissue. The clip applier is then removed from 
the patient. 

In another broad aspect of the present invention, 
the method includes the step of applying a distal or 
forward force on the clip while within the jaw members 

10 such that the distal portions of each leg are forced 
into the undercut portions of each jaw member. This 
step retains the clip within the jaw members. 

In yet another broad aspect of the invention, the 
surgical clip is removed from within the jaw members by 

15 relieving the distal or forward force on the proximal 
end of the clip. The jaw members are then slightly 
opened to relieve any compressive pressure on the clips 
by the closed jaw members. This action allows the clip 
to move freely within the grooves. The clip applier is 

20 then moved distally or forward relative to the clip such 
that the distal portions of the legs are withdrawn from 
within the undercut portions of each jaw member. The 
jaw members are then opened such that the clip is left 
compressed on the tissue. The clip applier is then 

25 removed from the patient. 

The invention, together with the additional 
features and advantages thereof, which was only 
summarized in the foregoing passages, will become more 
apparent to those of skill in the art upon reading the 

30 description of the preferred embodiments, which follows 
in the specification, taken together with the following 
( . drawings . 
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Brief Description of the Drawings 

FIG. 1 is a side elevational view, of an embodiment 
of an endoscopic clip applier according to the 
principles of the present invention, the applier shown 
5 adjacent a vessel to be occluded; 

FIG. 2 is. a sectional view of the clip applier as 
depicted in FIG. 1, taken along lines 2-2; 

FIG. 3 illustrates the clip applier as depicted in 
FIG. 2 shown in the closed position; 
10 FIG. 4 illustrates the clip applier as shown in 

FIGs. 2 and 3, rotated 90 degrees; 

FIG. 5 is a cross-sectional view of the clip 
applier as depicted in FIG. 4 taken along lines 5-5; 

FIG. 6a is a top view of a jaw member as depicted 
15 in FIG. 1; 

FIG. 6b is a side view of a jaw member as depicted 
in FIG. 1; 

FIG. 6c is a view of the interior of a jaw member 
as depicted in FIG. 1; 
20 FIG. 7 is a side elevational view of an embodiment 

of a clip applier of the present invention, shown having 
an alternative actuating mechanism; 

FIG. 8a is a sectional view of the clip applier as 
depicted in FIG. 1, shown having a retracted push 
25 member; 

FIG. 8b illustrates the clip applier as depicted in 
FIG. 2, shown with the push member withdrawn and the jaw 
members partially opened; and 

FIG. 8c illustrates the clip applier as depicted in 
30 FIG. 8b, shown with the jaws partially opened and the 
clip applier withdrawn. 

Description of the Preferred Embodiments 

Referring now to the drawings, wherein like 
reference characters designate identical or 

10 
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corresponding parts throughout the several views, an 
endoscopic clip applier of the present invention is 
illustrated in FIG . 1 and generally indicated by 
reference numeral 10. 
5 As shown, the clip applier 10 of the present 

invention includes an elongated outer body 12 having a 
proximal end 14 connected to an actuating mechanism 16 
and a distal end 18 coupled to an operating assembly 20. 
A longitudinal axis 22 is generally defined along the 

10 elongated body 12. A surgical . clip 24 is insertable 

within the operating assembly 20 for occluding a vessel 
26 or for ligating other tissue. 

The elongated body 12 which may be an elongated 
rigid shaft having distal end 18 and proximal end 14 and 

15 an axial passage 22 therebetween. The elongated body 12 
may be made from a variety of rigid biocompatible 
materials including a metal such as stainless steel, a 
plastic such as acrylonitrile-butadiehe-styrene (ABS) , a 
polycarbonate material or the like. In a preferred 

20 embodiment , the elongated body 12 is rigid, however it 

may also be made from a compliant material to allow some 
flexibility in the shaft. 

In a preferred embodiment, the elongated body 12 
may comprise a relatively narrow outer diameter 

25 facilitating insertion into and through a trocar, a 

cannula or a small incision. The tubular structure 12 
preferably includes a wall having sufficient thickness 
to structurally support the operating assembly 20, its 
operation and any required manipulation within a 

30 patient. Preferably, the elongated body 12 has a 

rounded cross-section which may be circular or oval, for 
, example . 

The proximal end 14 of the elongated body 12 is 
preferably rigidly secured to the actuating mechanism 16 
35 such that the endoscopic clip applier 10 is a generally 
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structurally rigid device. Thus, the proximal end may 
be attached to the actuating mechanism 16 using any of 
the wide variety of methods available and known to those 
of skill in the art of manufacturing surgical devices. 
5 As an example, the proximal end 14 may be attached to 
the actuating mechanism 16 through welding, the use of 
adhesives, fasteners, or a threaded fitting. 

The distal end 18 of the elongated body 12 is 
coupled to the operating assembly 20 to provide 

10 structural support as well to allow the operating 

assembly 20 to be moved between an open position and a 
closed position. In a preferred embodiment, the 
elongated body .12, which may be a hollow tubular member, 
is not directly attached to the operating assembly 20 

15 but is operatively moved relative to a tapered or cammed 
outer surface 28 on opposing sides of the operating 
assembly 20. This movement over the cam surfaces 28 
moves the operating assembly 20 between an open position 
and a closed position. 

20 Referring now to FIGs. 2-5, the endoscopic clip 

applier 10, and more specifically the operating assembly 
20, will be described in greater detail. The operating 
assembly 20 includes, a pair of generally opposing jaw 
members 30. Each of the jaw members 30 extends 

25 outwardly from a pivot point 32 adjacent the distal end 
18 of the elongated body 12. 

Alternatively, each of the jaw members 30 may 
extend from a separate pivot point. Another 
configuration contemplates one of the jaw members 30 

30 being fixed with the other pivotable. A first biasing 
spring 34 as can be seen in FIG. 2, may be inserted 
between the jaw members 30 to retain the jaw members in 
a normally closed position. However, the jaw members 30 
may be maintained in a normally closed position through 

35 use of other methods as are commonly to known to those 

12 
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of skill in the art of similar devices. Alternatively, 
the biasing spring 34 may be used to maintain the jaw 
members 30 in the open position as shown in FIG. 2. In 
yet another configuration, the operating assembly 20 may 
5 be provided without any biasing spring or other 
mechanism. 

In the illustrated embodiment, a groove 36 extends 
longitudinally along an inner surface 38 of each jaw 
member 30. Preferably, each groove 36 extends distally 

10 from a proximal point on the inner ■ surf ace 38, and 

terminates in an undercut portion 40. This undercut 
portion 4 0 which may also be a bore, or an overhang 
portion, is configured for releasably retaining the 
distal end of a clip leg 42 as will be further 

15 described. In addition, each jaw member 30 preferably 
extends distally beyond the undercut portion 4 0 such 
that the clip 20 is fully retained within the jaw 
members 30. Thus, the clip 20 is fully retained within 
the jaw members 30 when the operative assembly 20 is in 

20 the closed position. Alternatively, when the operating 
assembly 20 is in the open position, the clip 20 is 
maintained within the grooves 36 such that a smooth and 
generally flush surface is provided along the inner 
surface 38 of each jaw member 30. In this way, a 

25 surgeon may manipulate the clip applier 10 within a 

patient with the jaw members 30 open, without fear of 
catching, tearing or otherwise damaging tissue because 
of a protruding clip or other non-smooth surface. 

Referring now to FIGs . 6a-6c, an embodiment of the 

30 jaw members 30 according to the present invention will 
generally be described. Each jaw member 30 includes a 
, pivot clevis 44 at a proximal end and includes a bore 45 
for receiving a pivoting axis or shaft. In a preferred 
embodiment, each jaw 30 generally tapers downwardly to a 

35 smooth rounded front distal end 46. This configuration 

13 
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is preferably minimized in width or diameter so it may 
be passed through a cannula, trocar or even a small 
incision in the patient. 

Each jaw member 30 includes a groove 36 having a 
5 smooth proximal portion 4 8 and an undercut portion 4 0 as 
previously described. The smooth proximal portion 4 8 is 
preferably configured such that the surgical clip 24 may 
fit smoothly and flush within the groove 26. 
Alternatively, the smooth proximal portion 4 8 may be 

10 configured such that the surgical clip 24 is properly 

supported during compression allowing proper closure or 
clipping against the vessel to be occluded or other 
tissue. As can be seen in FIG. 6b, the undercut portion 
40 may be an inward taper and preferably defines an 

15 angle of approximately 30 to 60 degrees from the inner 
surface 38 or longitudinal axis 22 when in the closed 
position. However, other angles as well as other 
undercut configurations may be used. 

The main object of the undercut portion 40 is to 

20 releasably retain the surgical clip 24 inserted within 

the grooves 36, and more particularly, whose distal ends 
42 are pushed inwardly against the undercut portion 40. 
The undercut portion 40 is also designed such that the 
clip 20 is easily released from the grooves 36 when the 

25 surgical clip 24 is moved proximally or rearwardly 

within the grooves. This movement frees the distal ends 
42 from the undercut portions 40 and allows the jaw 
members 30 to be pivoted away leaving the clip 20 
behind. 

30 As previously mentioned, the distal ends 4 6 of each 

jaw member 30 extend distally beyond the undercut 
^portion 40. The inner surface 38 of each jaw member 30 
adjacent the clip 20 is typically flat such that the 
opposing jaw members 30 lay fully closed along the 

35 longitudinal axis 22. A tapered or angled surface 

14 
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leading distally from the pivot clevis 44 is provided 
along the outer proximal portion of each jaw member 30 
to a cammed outer surface 28. In a preferred 
embodiment , each jaw member 30 is generally symmetrical 
5 with the exception of the pivot clevis 44 which are 

moved laterally to insure proper alignment with pivot 
point 32. However, jaw members 30 may be provided which 
are identical but do not pivot from a common point or 
alternatively, jaw members 30 may be provided which are 
10 asymmetrical. In another embodiment, one jaw member 30 
is generally fixed while the remaining jaw member 30 
pivots . 

Referring now back to FIGs. 2-5, an elongated inner 
member 50 is provided to facilitate actuation of the 

15 operating assembly 20. The elongated inner member 50 

preferably includes a proximal end 52 which is attached 
to the actuating mechanism 16 and a distal end 54 which 
is coupled to the jaw members 30 through pivot point 32. 
The elongated inner member 50 is preferably a shaft, 

20 sleeve or a tubular member similar to the elongated 
outer body 12 but of a smaller maximum diameter such 
that it is slidable within the elongated outer body 12 
by actuation of the actuating mechanism 16. 

As can be seen in FIGs. 4-5, the distal end 54 may 

25 comprise two extending members or clevis support tabs. 

Preferably, these distal ends. 54 are configured so that 
each one fits between the pivot clevises 44 extending 
from each jaw member 30. A pivot axis 56, or preferably 
a pair of pivot axes 56, may then be provided to retain 

30 each jaw member 30 to each of the distal ends 54 as 
shown in FIGs. 4 and 5. 

A push member 58 may be provided within the 
elongated inner member 50 to provide a distal or 
forwardly applied force on the surgical clip 24. In 

35 this way, the push member 58 is moved distally within 

15 
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the elongated inner member 50 and contacts the proximal 
portion of the clip 24 forcing the clip 24 to move 
distally within the grooves 36 such that the distal end 
of each clip leg 42 is forced within the undercut 
5 portion 40 of each groove 36. By maintaining the distal 
or forwardly force on the push member 58 , the surgical 
clip is held retained within the jaw members 30. 

A biasing spring 60 may be provided to maintain a 
continuous forward or distal force on the push member 58 

10 such that the surgical clip 24 is held retained within 
the jaw members 30. However, alternative methods of 
maintaining a distal or forwardly force against the 
surgical clip 24 may be utilized. For example, 
pneumatic pressure directed against the surgical clip 

15 24, magnetic attraction of the clip into the undercut 
portion 4 0 or any other method of maintaining the 
surgical clip 24 within the undercut portion 40 as is 
contemplatable by those of skill in the art. 

Referring now back to FIGs. 1-3, the actuating 

20 mechanism 16 may include any device which moves the 

inner member 50 relative to the outer body 12. As shown 
in FIG. 1, the actuating mechanism 16 may include a main 
body 62 which is connected to the outer body 12 as 
previously. An actuating handle 64 may be movably 

25 coupled to the main body 62 of the elongated inner 

member 50. In this fashion, when the handle 64 is moved 
relative to the main body 62, the elongated inner member 
50 is moved within and relative to the- elongated outer 
body 12. More specifically, when the handle 64 is moved 

30 rearwardly or pulled outwardly from the main body 62, 
the elongated inner member 50 is retracted inwardly or 
proximally from the elongated outer body 12. This 
action draws the jaw members 30 within the distal end 18 
of the elongated outer body 12. 
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As the jaw members 30 are drawn proximally into the 
generally open and hollow elongated outer body 12, .the 
distal end 18 contacts and slides against the tapered or 
cammed outer surface 28 of each jaw member 30. As this 
5 tapered cammed outer surface 28 continues to be drawn 
inwardly into the distal end 18 of the elongated outer 
body 12, the jaw members 30 are forcibly closed as shown 
in FIG. 3. 

Conversely, moving the handle 64 distally or 

10 forwardly into the main body 62 pushes the elongated 

inner member 50 relative the elongated outer body 12 and 
forces the jaw members 30 outwardly or distally from the 
distal end 18. As the jaw members 30 are moved distally 
out of the elongated outer body 12, the first biasing 

15 spring 34 forces the jaw members 30 into the open 

position.. Alternatively, the first biasing spring 34 
may be coupled with the actuating handle 64 for forcing 
the handle in one. direction with respect to the main 
body 62 such that the jaw members 30 are normally 

20 maintained in either the. opened or closed position. 
Alternatively, the first biasing spring 34 may be 
supplied in two configurations, the first for 
maintaining the handle 64 outwardly from the main body 
62 such that it must be pushed by the surgeon to actuate 

25 the operating assembly 20 or alternatively where the 

handle 64 is maintained adjacent the main body 62 such 
that the surgeon must pull to actuate the operating 
assembly. 

A second actuating handle 66 may be movably coupled 
30 to the main body 62 for actuation of the push member 58. 
The push member 58 may preferably be a shaft or rod 
% extending from the second actuating handle 66 slidably 
through the elongated inner member 50 and between pivot 
axes 56, as shown in FIGs. 4 and 5, to contact the 
35 surgical clip 24. The biasing spring 60 may be then 
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coupled anywhere within the elongated inner member 50 
but is preferably coupled to the second actuating handle 
66 such that the push member 58 is normally held against 
the surgical clip 24 and thus requires physical action 
5 by the surgeon to retract the push member 58 removing 
the force against the clip 24 . 

Referring . now to FIG. 7, an alternative actuating 
mechanism 68 is shown. In this configuration, the main 
body 70 is similar to that previously described, 

10 However, the actuating handle 72 may be styled as a hand 
grip. A biasing spring 74 may be used to maintain the 
actuating handle 72 in the outward position such that 
the surgeon must compress it to either close or open the 
operating assembly 20. Preferably, movement of the 

15 actuating handle 72 opens or closes the operating 

assembly 20 without effect on the push member 58 which 
is maintained forcibly against the clip 24. In this 
configuration, the surgeon or other operator must 
actively remove or otherwise retract the push member 58' 

20 from against the clip 24. 

In yet another configuration, the elongated inner 
member 50 may be fixedly attached to the main body 70 
and the elongated outer body 12 movably attached to the 
actuating handle 72. In this fashion, movement of the 

25 actuating handle 72 may provide a closing and opening 
effect on- a modified operating assembly. In this 
configuration, a single fixed jaw and a pivoting jaw may 
be preferred. However, alternative mechanisms may be 
included within the main body to achieve differing 

30 actions and compressive strengths on the jaw members 30. 
Alternatively, other methods may be used to open and 
close the jaw assemblies as well as for actuating 
mechanisms as is commonly known or contemplated to those 
of skill in the art. 
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The surgical clip 24 is preferably a U-shaped or V- 
shaped surgical clip which has a pair of generally 
opposed legs 42. An intermediate portion 7 4 
interconnects the respective legs 42. This U-shaped 
5 clip 24 is meant to include V or other similarly shaped 
clips. Preferably, the clip 24 is made from a malleable 
material which allows it to be compressed or closed 
within the jaw members 30 and then reopened several 
times. Thus, the material may include any biocompatible 

10 material which is flexible yet maintains sufficient 
strength such that it may occlude or otherwise clip 
tissue. Such a clip 24 may be made from titanium, 
alloys of titanium, or a stainless steel. 

As previously described, the distal end of each 

15 clip leg 42 preferably terminates in an outward taper 76 
or similar such that it is retainable within the 
undercut portion 4 0 within each jaw member 30. 
Preferably, this outward taper defines an angle of 
approximately 30 to 60 degrees from the clip leg 42 and 

20 preferably matches the angle of the undercut portion 40. 

The clip legs 42 preferably have a cross-sectional 
size or area that fits within each groove 36 such that 
the inner surface 38 of each jaw member 30 is a smooth 
continuous surface even with the clip 24 inserted. It 

25 is an important feature of the present invention that 
the clip 24 fits within the grooves 36 and that the 
distal ends of the legs 42 are slidable such that they 
are retained within the undercut portions 40, regardless 
of the clips 24 shape or cross-section and regardless of 

30 the shape of the undercut portion 40. 

Referring now to FIGs. 2, 3, and 8a-8c, a method of 
, using an endoscopic clip applier 10 of. the present 
invention in an endoscopic surgical procedure . (which 
includes laparoscopic as well as arthroscopic procedures 

35 for purposes of this disclosure) will be described. 
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Initially a malleable clip is loaded or otherwise 
inserted between jaw members 30 by inserting the clip 
legs 42 into .the-' grooves 36. The push member 58 may be 
then used to slidably force the clip 24 forwardly or 
5 distally within the grooves 36 such that the outward 

taper 7 6 on the distal end of each clip leg 42 is moved 
within the undercut portion 40 of each groove 36. The 
jaw members 30 are then closed such that retained legs 
42 of the clip 24 are compressed together. In this 

10 configuration, the diameter or overall cross-sectional 
area of the endoscopic clip applier 10 is minimized. 
This allows insertion into a cannula (not shown) of 
minimal diameter while supplying a surgical clip 24 of 
almost any size. 

15 The clip applier 10 is then manipulated within the 

patient such that the closed jaw members 30 are moved 
adjacent to a vessel or tissue to be clipped. The jaw 
members 30 are then opened using the actuating mechanism 
16 and the clip applier 10 moved forwardly or otherwise 

20 manipulated within the patient such that the clip 24 
extends over and generally surrounds the vessel or 
tissue. The actuating mechanism can then be actuated 
again such that the jaw members 30 are closed and the 
clip legs 42 compressed over the vessel and tissue, thus 

25 occluding or clipping the tissue. 

The actuating mechanism 16 may again be actuated to 
pivot the jaw members 30 for relieving any compressive 
pressure on the clip 24 by the closed jaw members 30, 
This allows the clip 24 to now slide freely within the 

30 grooves 36. The push member 58 is then retracted or 
otherwise moved proximally such that the forward or 
^distal force against the clip is removed. The clip 
applier 10 is then moved or manipulated within the 
patient such that the clip 24 is moved proximally within 

35 the groove 36. This movement, removes or withdraws the 

20 
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outward taper 76 on each clip leg 42 out from the 
undercut portion 40 of each groove 36 as shown in FIG. 
7a. The actuating mechanism may then be moved such that 
the jaw members 30 are opened, leaving the clip 24 
5 remaining compressed against the vessel or other tissue. 

The jaw members 30 may be partially opened as shown 
in FIG. 7b just sufficiently to allow retraction of the 
endoscopic clip applier 10 from over the vessel or other 
tissue and applied clip. In this fashion, any 

10 additional damage to surrounding tissue by the opened 
jaw member 30 can be minimized. Once the clip applier 
10 has been retracted proximally of the applied clip 24, 
the jaw members 30 may again be closed to minimize the 
diameter or otherwise cross-sectional area of the clip 

15 applier 10. The clip applier 10 may then be removed 
from the patient. 

A major advantage of the present invention is that 
it allows for the repositioning of a clip 24 in the 
event it was improperly applied. In addition, the clip 

20 applier 10 of the present invention allows for the 

repositioning of a previously applied clip 24 as well as 
for clip 24 removal. These procedures, follow the 
procedure previously discussed for applying a clip 24, 
but in a slightly different order. 

25 To engage a clip 24, the clip applier 10 is 

generally inserted through a cannula or other opening 
into a patient while the operating assembly 20 is 
maintained in the minimized or closed position. The 
clip applier 10 is then positioned adjacent the clip 24 

30 to be repositioned or removed. The jaw members 30 are 
then pivoted open sufficiently to be moved around the 
, clip 24. Once the jaw members 30 surround the clip 24, 
the- jaws may be pivoted closed such that they capture 
the clip 24. Some manipulation may be required to 

35 insure that the clip fits into the grooves 36, however 



WO 97/38634 



PCT/US97/06586 



the surgeon will know when the clip 24 is captured since 
the jaw members 30 will fully close. The push member 58 
is then extended or moved distally such that a forward 
or distally applied force is placed on the clip 2 4 , 
5 moving the clip 24 distally within the grooves 36 and 

forcing the outward taper 76 on the clip legs 42 within 
the undercut portion 40 of each groove 36. The clip 
applier 10 and the retained clip 24 may then be removed 
as previously described for the clip applier 10. 

10 It will be understood that various modifications 

can be made to the various embodiments of the present 
invention herein disclosed without departing from the 
spirit and scope thereof. For example, various sizes of 
the clip applier and clip are contemplated as well as 

15 various types of construction materials. Also, various 
modifications may be made in the configuration of the 
parts and their interaction. Therefore, the above 
description should not be construed as limiting the 
invention, but merely as an exemplification of preferred 

20 embodiments thereof. Those skilled in the art will 

envision other modifications within the scope and spirit 
of. the present invention as defined by the claims 
appended hereto. 
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WHAT IS CLAIMED IS: 

1. An endoscopic clip applier for applying a 
surgical clip having outwardly extending legs to a 
vessel or other tissue, said applicator comprising 

an elongated body having a proximal end and a 
distal end and defining a longitudinal axis; 

an operating assembly coupled to the distal end, 
said assembly including a pair of pivotally opposing jaw 
members extending outwardly from the elongated body, 
each jaw member having a groove extending longitudinally 
along an inner surface and terminating into an undercut 
portion for releasably retaining the surgical clip 
within the jaw members; and 

an actuating mechanism attached to the proximal end 
of said elongated body for actuating the pivotally 
coupled jaw members between an open position and a 
closed position. 

2. An endoscopic clip applier as recited in claim 
1 wherein said inner surfaces contact each other along 
the longitudinal axis when the jaw members are closed. 

3. The endoscopic clip applier as recited in 
claim 1 wherein the clip is made from a malleable 
material . 

4. The endoscopic clip applier as recited in 
claim 3 wherein said clip comprises a generally U-shaped 
clip having a pair of generally opposed legs and an 
intermediate portion connecting the respective proximal 

5 ends of the legs. 

5. An endoscopic clip applier as recited in claim 
4 wherein each of said grooves is sufficiently long and 

23 
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sufficiently deep such that a substantial portion of the 
clip is retained flush relative to said inner surface. 

6. The endoscopic clip applier as recited in 
claim 4 wherein the distal end of each leg is configured 
to fit within the undercut portion within each jaw 
member. 

7. The endoscopic clip applier as recited in 
claim 6 wherein each undercut portion defines an 
inwardly tapering portion of each groove. 

8. The endoscopic clip applier as recited in 
claim 7 wherein each leg of the clip terminates in an 
outward taper which mates with the inwardly tapered 
portion of each jaw member when the clip is slidably 

5 moved forward within the grooves. 

9. An endoscopic clip applier for applying a 
surgical clip having outwardly extending legs to a 
vessel or other tissue f said applicator comprising 

a hollow elongated outer body having a proximal end 
5 connected to an actuating mechanism and a distal end; 

an elongated inner member having a proximal end 
attached to the actuating mechanism and extending 
outwardly through the elongated outer body, said inner 
member slidable within the outer body by operation of 
10 the actuating mechanism; 

an operating assembly coupled to the distal end of 
the inner member, said assembly including a pair of 
pivotally opposing jaw members, each jaw member having a 
t groove extending outwardly along an inner surface and 
15 terminating into an undercut portion for releasably 

retaining the surgical clip within the jaw members; and 
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a push member coupled to said actuating mechanism 
for applying a force against the clip such that the clip 
is moved distally within- the grooves and the distal 
portion of each leg is forced into each undercut 
portion; and 

wherein at least one of the jaw members is remotely 
actuated by the actuating mechanism between a closed 
position and an open position. 

10. The endoscopic clip applier as recited in 
claim 9 wherein said actuating mechanism comprises: 

a main body connected to the proximal end of the 
outer body; and 
5 an actuating handle coupled to the main body and 

connected to the proximal end of the inner member such 
that movement of the handle in relation to the main body 
forces the jaw members to pivot relative to each other. 

11. The endoscopic clip applier as recited in 
claim 10 and further comprising a biasing spring for 
forcing the handle in one direction with respect to said 
main body such that the jaw members are normally 

5 maintained in the open position. 

12. The endoscopic clip applier as recited in 
claim 10 wherein said actuating mechanism comprises a 
pair of handles connected to the main body. 

13. The endoscopic clip applier as recited in 
claim 10 wherein the push member comprises a shaft 
having a proximal end coupled to a second actuating 

, mechanism and slidably extends through said inner member 
5 for contacting the clip. 
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14. The endoscopic clip applier as recited in 
claim 13 wherein the second actuating mechanism 
comprises a biasing spring for maintaining said push 
member against the clip. 

15. A method of applying a surgical clip to a 
vessel or other tissue in a patient using a clip applier 
including an elongated body having a proximal end 
attached to an actuating mechanism and a distal end 

5 coupled to a pair of pivotally opposing jaw members, 

each jaw member having a longitudinally extending groove 
terminating into an undercut portion for releasably 
retaining the surgical clip, said method comprising the 
steps of: 

10 placing a malleable surgical clip having a pair of 

outwardly extending legs within the jaw members such 
that each leg is retained within the undercut portion of 
each groove; 

closing the jaw members such that the retained legs 
15 of the clip are compressed together; 

positioning the clip applier within the patient 
such that the closed jaw members are adjacent the tissue 
to be clipped; 

opening the jaw members such that the retained legs 
20 of the clip are opened with the jaw members; 

positioning the jaw members such that the legs of 
the retained clip extend over the tissue; 

closing the jaw members such that the legs of the 
clip are compressed over the tissue; and 
25 removing the clip applier from the patient. 

. . 16. The method of applying a surgical clip as 
recited in claim 15 and further comprising the initial 
step of inserting the clip applier through a surgical 
incision in the patient. 

26 
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17. The method of applying a surgical clip as 
recited in claim 15 wherein the step of opening the jaw 
members' and the step of closing the jaw members 
comprises the step of actuating the actuating mechanism 

5 such that at least one jaw member is pivoted relative to 

the other. 

18. The method of applying a surgical clip as 
recited in claim 15 and further comprising the step of 
applying a forward force on the clip such that the 
distal portions of each leg are forced into the undercut 

5 portions of each jaw member. 

19. The method of applying a surgical clip as 
recited in claim 18 wherein the step of removing the 
clip applier. comprises the step of; 

relieving the forward force on the clip; and 
5 pivoting a jaw member to relieve any compressive 

pressure on the clip by the closed jaws such that the 
clip is free to move within the grooves; 

moving the clip applier such that the distal 
portions of the legs are withdrawn from within the 
10 undercut portions of the jaw members; 

opening the jaw members such that the clip is left 
compressed against the tissue; and 

removing the clip applier from the patient. 

20. The method of applying a surgical clip as 
recited in claim 19 and further comprising the steps of: 

moving the clip applier proximally within the 
patient until the jaw members are again adjacent the 
5 .proximal portion of the tissue; and 
closing the jaw members. 
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21. The method of applying a surgical clip as 
recited in claim 15 and further comprising the steps of: 

reinserting the clip applier into the patient such - 
that the jaw members are positioned adjacent the clip 
5 applied to the tissue; 

opening the jaw members; 

positioning the jaw members around the clip such 
that the distal legs of the clip are inwardly from the 
undercut portions of each groove; 
10 closing the jaw members such that the jaw members 

surround the clip and each of the legs is captured 
within each groove; 

moving the clip longitudinally within the grooves 
such that the distal ends of each leg are moved into the 
15 undercut portion of each jaw member; 

opening the jaw members such that the jaw members 
and the retained clip are rotated away from the tissue; 
and 

removing the clip applier and the retained clip 
20 from the patient, 

22. The method of applying a surgical clip as 
recited in claim 21 wherein the step of removing the 
clip applier comprises the steps of 

moving the clip applier proximally away from the 
5 tissue until the distal ends of the jaw members are 

adjacent a proximal end of the tissue 

closing the jaw members and compressing the 
retained clip closed; and 

withdrawing the clip applier from the patient. 

23. ' A method of repositioning a surgical clip 
having a pair of outwardly extending legs previously 
compressed over a vessel or other tissue in a patient 
using a clip applier including an elongated body having 
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5 a proximal end connected to an actuating mechanism and a 

distal end coupled to a pair of pivotally opposing jaw 
members, each jaw member having a longitudinally 
extending groove terminating into an undercut portion 
for releasably retaining a distal portion of each leg, 
10 said method comprising the steps of: 

positioning the jaw members within the patient such 
that the jaw members are open and positioned around the 
surgical clip; 

closing the jaw members such that clip is 
15 surrounded by the jaw members and each leg is captured 

within each groove; 

moving the clip longitudinally within the grooves 
such that the distal portions are forced into the 
undercut portions of the jaw members; 
20 opening the jaw members such that the retained clip 

is forced open; 

moving the clip applier within the patient such 
that the jaw members are repositioned around a vessel or 
other tissue; 

25 closing the jaw members and the retained clip such 

that the legs of the clip are compressed against the 
tissue; and 

removing the clip applier from the patient. 

24. The method of repositioning a surgical clip as 
recited in claim 23 wherein the step of moving the clip 
comprises forcing the clip distally within the grooves. 



29 



WO 97/38634 



PCT/US97/06586 




.9738634A1_I_> 



WO 97/38634 



PCT/US97/06586 




973B634A1_I_> 



WO 97/38634 



PCT/US97/06586 



fj$. 8a 




F)3. dc 

3/3 



.9738634A1J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US97/06586 



A. CLASSinCATION OF SUBJECT MATTER 

IPC(6) :A61B 17/10 
US CL : 606/142 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 606/142. 143; 138. 139 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 

A, P 



US 5,171,249 A (Stefanchik et al.) 15 Dcember 1992, see 
entire document. 



US 5,514,149 A (Green et al.) 7 May 1996, see entire 
document. 



1-3, 9-24 
4-8 



| | Further documents are listed in the continuation of Box C. | | See patent family annex. 



Special categories of cited documents: 

document denning the general state of the an which is not considered 
to be of particular relevance 



cuxnent published on or after the international Tiling date 

document which may throw doubts on priority clairats) or which 
cried to establish the publication date of another citation or 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other 



later document published after the international filing date or priority 
date and not in conflict with the application but cued to understand the 
principle or theory underlying the invention 

document of particular relevance; the claimed 
considered novel or cannot be considered to 
when the document ts taken alone 



involve an inventive step 



doc ume nt of particular relevance: the claimed invention 
considered to involve an inventive step when the 
combined with one or more other such documents, such 
being obvious to a person skilled in the art 



be 
is 



document published prior 10 the international filing date but later t 
the priority date claimed 



document member of the same 



family 



Date of the actual completion of the international search 
04 JUNE 1997 




Date of mailing of the international search report 

"* J M 1997' 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 



AuUWlze^dTpf^r 

DAPrlNA SHAI 
Telephone No. (703) 308-1685 



Form PCT/1SA/210 (second shect)(July 1992)* 



BNSDOCID: <WO. 



9738634A1_I_> 



